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K— 7BfcV»3. ft*, mmz£K)&xT2>*M%>\Zm 10 

[0013] *&, *9MI*K:£UT. «HW««fc3<i: 

Sa^> 3 7C?UI<Z>7C5?lcr>«Sg) . TC^CDit. XteA*> K 

^hjwmis^ i v>&it%>*m&m£. % 2 ©she*** 

E<0 J: 5 »C5c*<0 Jt-^/f > K * ^ y ^X^;U^-tf **S 20 

CO 0 1 4] *»WlC*t»T, **E«5*S©«I?£ 

^*>Il»«r (SIMS; Secondary Ion Mass Spe 
ctrometry) 

CO 0 1 5] Sfc. *»W©JB2©BW*Jtri6T*fc* 

x.fc&it%>*m#mTiz&^T. mmt>m=i>?? hb 

&pS®i§gh*-7BcDpSTM%ig,gttl!tJfap 
MC*(J4**p WMftMttl x 1 Oi9/cm3 

ft 2 mtem^mitxj-cii* i»epffl=i>** vm£ 

1WEJB1 pfflJltCIBlCSSlClWHEpaMftiMEK-yji 40 
-5. 

CO 0 1 6] a|cX9i(=ll(«|g2 09ttfl:«|iN»«|e* 

fC*t»T. 89fBpS!«aSK-^««fl985pa!n>5' 

* hm£mz& i pffl«onc7> K-^afl:«ii|s»flf: 

/f&tfSijfeffll pS!H*SpS*Mtt*t£«£ 

[0 0 17] *&, *8nfc:ff&ft2<a2fttt¥<IMttli 
TS*l»T. *ME7>H-y*fl:«*iWWB«)BW£. 50 
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ne#hAM««>pa7M<MaaeAti x 1 ois/cms 

[0 0 18] *8H£ffi33 2 0£fctt¥i«ft:£ 

-?fC*5^T. MreSttJie. £6 lO© I n a G 

ai-aN tosa<i) Mzstsgrn&?#wmm£T 
[0019] ssic. *&w\zm2>m2<Dmt%imm& 

ft£2 0©Ba«ISBSnTfc**SM<hLTt>±U. 

[0020] aetc, *mjuz&2>?&2<Dmi£yi*m& 

m^tz^x, m&mi p^gd«A 1 ^tutfei 

CO 0 2 1] $fcS6IC> **WC«S*2©aMfc«¥ 
Wfl*F»ci5ir»T, ffillpISIt A 1 s^trtB 1 

fetf 2 c9g{fc£l#iSS#:B <h tflfgjf jntat) 

av3Kss 1 v>mtyo*mftmx.zfm 2 <Dmt<®>*mwm 

<D'>13l< £ p WPFWb&^AjX^Zi p SICO&m 

kbt&o-c&j:^. 

CO 0 2 2] *^(CfllS82®a^4fc¥*#£ 

CO 0 2 3] 2 ®Sft:tt¥*ttX 

flCtJ^T, «W2pSMSWEH-yi«A I,Gai-,N 

(0<s<0. 5) tlAo. gEpSH£»g?K-7B© 
A 1 MfiEJtS:. mrl2pS!#BBIB©¥^CDA 1 fflfigJtcfc 

co 02 4] *mmiz%z>m2<D&im¥m#-m 

■Tfc*fr»T. HWBpffltt'jMEK-^'llSA l s Gai- s N 
(0<s<0. 5) I^A/-eft5#IltU KpI 
K-T'BcD^CDA 1 $&J5fcJt£\ iftffipII^BISi 
Bco^^WA 1 ffiB£itJ:0/ha<IS^-ra«t5tLT : b 
*V>. 3:fc. IIEpBMHUEI*-7'Be*BK&T«4l 
o, Al s Gai- s N (0<s<0. 5) BtGaNBi 
SrfllBT-5 Z\£IZ£K> J&fiTTS Z,£i>W$. L<^. 

[0025] t^sst, &¥£m\z&z?& 2 <n-g.itw¥- 

mwm=f-\Z^X. ffienffi£ft:tt¥«ttBM:. 7>H 

S tlT V » * *fls***#*» 6 « «f W» . R ^7 > K — 
7 , co^{b%*^#A'>6^-5±Bc7)^< ifc 3B*<JSIC 

isb snt&s n ww, i &mmm&m-rz z. l 

<, C coupler *£. «fc0«fmHK^iS<T#-2»„ 
[0 0 2 6] *%il:i5I2C0i»i|;*f 
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ft-?Z>nm=i>?? hmzmL. gnln^J hut 
lffll3S«<D|BH;:7 > K — 7"G a Ni^MStXTt,^ £ 

[0 0 2 7] Sfc, *XHlCff£&2 0£fctt¥JllttX 
^flCfe^T. fWSBn&SfSl^BBi/ga*. WISn^n>^ 

Jf, nl3>^?hi, Rtfnl!Sgl^/lJB£jI©£-fKZ) 
£ 9 -CT^*:*!::. 2-2 0 wm 

T$> -3d L^o 10 

[0 0 2 8] 

mWO&ffiwm) SIT. 0®Sr#H§LT. 

[0 0 2 9] HSSW^*l 1 . EllJ, *fgHJ<Z>§£56©^ 

^pS^^'yKi (pl#Il)iXlipII-Ii) 

Sg 1 <0»Mb¥3m*Ftt. 01K^TJ:5lc. 
_tlC, /\*y7 7l2, 7>K-yGaN13, nSHflW' 
^$:-g-trn^3>^^ hH4. 7>K-7"(»TI5a. 
nSHN&f&K-ycDtKsiJJf 5 b ~fk~&T Zs K — ~7<D±.M 5 
c0 3«A»6a:*n«JBl*JiBl5. 31 3 K:tf Ml 4 OTg 

<fc!&¥*#e«fcQfc-5nffiise2^eBie6. ^ss^# 30 

Xttf-lW pI^7yKS8, p STOCK SfiSK K 
Z>. W\ZnMzi>?t7 HJf 4_hlCnm®l 2. pln> 

[0 0 3 0] ^BJIC&^T. SKltLTtt. *77 
-f7CI, RffiXttAffi^aEffii-r^-y-^T'-f T, -t-O 40 

XlfW (MgAl 2 0 4 ) <Z>cfc?fc*fegH±cDg«» 
ftS. SiC (6H, 4 H. 3C &StS) , Si. Z n 
G\ GaAs, G a N^cD¥jg#S«£ffl<^-3 

[0 0 3 1] *^HJ(C*3^T, A'777i2tl/TH 
-JSSGaaA 1 i-dN (IUdlJ0<d^ 1 ODiefflT* 

l«tt5It!iW$t<- J:0»*L<»4GaN* 
6>^:-&/\*-y7r^Srffl^-5>. y 7 JI 2 <75§U¥14, 50 
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0. 0 0 2-0. 5 (imtl/, 4ftft*i*(5«K7 
* U Av7r^2±IC^S$-a:.5^-fb 

0. 0 0 5-0. 2 wm. MtC« : iL-<140. 01 — 
0. 0 2 tfmrofSHlCKIg-rS. £7c, A'y77JB2tf> 
JsKgiSStt, A'7 7 7l2fM4MStlTM 

ttSAJfftSft:*****!******:*^:. 2 0 0- 
9 0 OrwJSHTffijrr* JcOJifSL 
<(i4 0 0~8 0 0t©lll:^lt5. Sfc, ccotfc 

M. J5gfi^«tCJ:oTf4*(KbTt)«t^. 
[0 0 3 2] WZ, ^m\Zi3^X. 7>K-7"GaN 

-SCltSCcfcOJBMirf-S. A-y^r/l 2±tC7>K-:/G 
aNI3 5rEgS$1i:-5 ^yiffc 7 > K— 7G a 
NgaSIsEtidtJiSTt, ■f©7>h-7'GaNl 
3±iZ!$.&2ltZnWzi>?? h*4fc£©i&«ttt>A 
tftCT^-S. M7>K-7GaNI3ffliIlt 0. 
0 1 /stmfit-ht.U $f£L<te0. 5«m£U:, J; 90? 

<t. ni3>^7 hm^ms^nzm^.t^m^m^ 

tt&<fi£fi-et*-5. 7>H-7*GaNI3©lf 

(7)±psi4. *f&w<nM^&z±xm$\,zm.i£-znts.^ 
a*, sfjS5a^i?*#«bTjSi[ps$n^). 7> 

K-yGaN/f 3WKJPOT±|!Erau W>H-7Ga 
NJ13. nla>^7 M4S^nffl(||l#iII5 0 

t52~20(im (Jf$b<(S3~10Km, $€>(Cjif 
£L<«4~9^m) ffiHI=WST€rS«J:5tcK^-r« 

[0 0 3 3] ^fC, *&m(Z&^T. nWPfWfo&StS 
ngizi>?? hm4\Z. nWFfmyi&l X 1 O'Vcm 
$F$L<f43 x 1 Oi8/cm3fiLh, iO(f$L 
<f45x 1 Ol8/cm3UA±©SST'^-T^. iCi 

3. ^F«*«flE*«lttlB«H*J4»-r-S4:V f*tfiTLJC 
<<&-5flgr5]7J*£>3<, #*6S<7)^1U Tf4. niy 

z\>9<7 hm4frnMTm®)m&tf'h2^mik&<Z)&!if 
7iT>K-7 p GaN@3±fC^BK$nTVi-5W-C. ffifr* 

m&T- n stock ut ^* tc $ h*3 s risatt* & 

Jft-Jgirr* -5. ni3>^7 hH4cr>n2! 

^tH(J5x 1 0 2i/cm3^Tt-r-5C<!:3jia$L 

[0 0 3 4] nSi3>^i7 h@4«. -«SCln e Alf 
Gai-e-rN (0^e, 0^f. e+f^l) Tg^tl 
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M&mZfz&lZ. GaNXIifiO. 2HT©A 1 iG 

0. 1~2 Oitm, JcD#$L<fSl~l Owmit 

>h'-yGaNI3, nl3>^i7H4Synffl^l 

■tt€)C«i:75iT#-5 2~2 0(im (Jf*b<(i3~l 0 y 
m, $<5{c>ff;U<tt4~9xim) BBfCiBg-e£-5<fc 10 

4 ft, &j£<&nBBl^SBS5£Jfc«W/fKlM£-r£ 

[0 0 3 5] friz. **B©»tt 1 icfc^T, nflJSgl 
^111511 7>K-^Ti5a. n 

I«T*iE$J K— r/O+BB 5 b, 7> K— y<b±B 5 c CD 

ib i ^mmmizittamrm 5 a ~±» 5 c si^<D^r<Dm 
seitffiLT^Tfe. m&mnmizmom&misT^ 20 

1 ^111 5 *»Jdtr* £, . «3tm*t*K#«Wffi«: 

itlfceWctt? < B«BflE©l6]±KB-5-L.-C<^* £11*3*1 
5. ■ cnSTi 5 a-±i 5 c «iAt«a{blll¥«|lf: , 
tLT(t I n g A UGai-g-hN (0^g<l, 0^ 

h<i> T?mznzm*<»mi&(n&im¥m&&m^z 
sac, m 1 *bkb s ®#Btt. BBtfatxcB— 

SftoT^TtiK 30 
[0 0 3 6] *»BlC*lr»T. ni$l#IiI5®I 

vf t«ifl:n»*B£Etrti±a-a-*fc»ic, » 

SL<(117 5~1 2 00 0*>^hn-AtU «k 
0$f£L<tt: 1000-1000 0^->^7. ho-Ai: 
U iOVio-^-^Jf $U<«2 0 0 0~6 0 0 0*>lf 

BflBBBlcR£U *Oh«*l*B«J15t7 , >K- 
yGaN13Ry:nl3>^i7 hB4<&-&9HDBJS€\ 
±iCUfclMlifBE*m±S«*Ci:*«T?**2~2 0 u 
m (SFSL<«3~1 0 Mm, $ SlCjfSU < tt4~ 9 40 

Mm) «BK:(iiE-c**«k5k:ia^r*cijftt»su 
& i &mmm 5 <Dmmte. Ti5a> *p B ig5b. 
Rzt±ms c o)&mm$:mg.®imTzz\&z£.K), mm 

J»*l»lE©BB«!:f * C £a«T?**. 

[0 0 3 7] nflj8l^)IIIJI5«fltJiK-r«TB5 a. 
«t»WB 5 b»tf±B 5 c ©&lgiJ¥tt. *BB©*fifc±. 

B^j&**>-*»»fc*fc«>. ftB©JlHH4BK:**<B5- 
T*4#ttK:«rK:i£IU ^rna>2B©Kff£B3£U 50 
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BBroBJPfcBSL, HtCnBSIl^JBBJf 5GDa-®<i: 
WSBS{CJ;0lKJ5WffiB*4#SUTl/»-5. nB&l^/B 

BBS 5 J; 0, ±#<t LTi* 0«f»tt 

**A»k:t?**. fcbtoW. &B*ffl*-&to-tt-cnBB 
1 ^BJBIB 5 <h-f Setter, »3tlB*R^II»«BE 

«. SSBfC. nB£BBB5<£>#B£«B<*-e-T. 5B^=- 

[0 0 3 8] 7>K-^TI5aOR»«, 10 0~ 
1 0 0 00t>^hO-A, »SL<(i5 0 0~8 0 
0 0t>^7l-o-A. J:0jffSL<«l 0 0 0~5 0 
0 0*>tfX ba— Atti. 7>K-y©TI5a 
te, BB*#*lcB< UT^< fcB«Bffia*±#L,T^ 
< **. 1 0 0 0 0 7t>ifX h D-AtfjfcTV f tf«&_b# 

d<, BBBffi©ffiTa*:*:#<;fcO, lOOt^xha 
— A*BTttBBBffi©ffiTfc:fl*»*B* 0 WfiT**± 
€T<fc5«lRl;&*ji.Sn2>. Sit, 715aH nlPFB 
'KlSr-S'trnBzi^^ MB 4 ©<SS1t©fiTtC<k-5JgS 

o~8 o o ot>^ hn-&mm<Dmm-ei&&2nz> 

[0 0 3 9] nITMi»K-7"©>fBI5 bOKJPIi. 
5 0~1 0 0 0t>^hD-A, £F£b<fcfcl00~ 
5 0 0^">^X ha— A, iOff* U<f4l 5 0~4 0 

fBBSbtt, *rU7BJte-t-#B<UTBjteu«j* 

J^STf*. Sfc, if*UO0Ot>^hD-AS 
jHA*£Jfi«e3fctB2jaqST-r*. &SBEE©* 
£#«-r*<!:. *BB5 broBJSaWt>£»«IBJE«& 
-5 a*. B»cB»#«5 0*>2f* ho— A*BIC 
&-5<h. BJS**5 0*>^* hn-A«Jb©«-&JCifc^ 
T, BBBflEJWfiTf*. 
[0 0 4 0] 7>K-^©±B5cfl)iJ?H 25~1 
0 0 0t>^ha-A, &3il,<\t2 5~5 0 03"> 
^hD-A J:Off$KH2 5~ 1 5 0^">^X h 

p— Atts. ro7>K-y©ii5cii mi&m 

n, 'J-^ttB©(»ih«c*:#<H^"r-5»T7***«. ± 

15 C©^Jl7&i2 5^>^7. hD-A5feglT«'J— 
JB 5 c <Z>mm& 1 0 0 0t>^hD-A£S^iV 
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f#J:#LIHHEt>fiTt5. 
[0 0 4 1] J^±CO=k -5 (C> TI 5 a ~±Jf 5 c 

MoMoMvciOMsn-^-r^arFflMa- 

««©«&£ 3 SOJi t«*^fc-a-Ti«fflRJET* - 1 

1 1 MM 5 «>ftlOllK)a»«t)4li, *» 
^Op3J:^iW4&^OSfcS3a©B<fc©H^^ ^ 
MIC#«l/*rtto«fittiO!««. M. LED*f 

coo42] meg i &mmm 5 £«cfc-r-5#jf o^bs 

tt. I n g A 1 hGai-g-hN (0Sg<l. 0^h< 

1) T*an*«J*ir«lJ«-r-5C14:3ftJ'C*. #Jl©*a/5£ 

TfeS^oTV»TfeJ:tr». L;cV Uteri* <=>. #&9§ 20 

A 1 Qff6#W3b»|u&&r«C&«WSls<. 
*A#»=U V f ^<£T$-ar5>/fc«e>lcJ:D« : ^L.<«G 
aN$fcBAlhGai-i,N, $ 6.tC»S L < 14 G a Nt5> 
SttMfT*. nfi!lSgl^BIBI/I5£, AUGam 
NtT*«^. 0Sh<lO«nSBM«r4Ci:«i' 
A l«fij«Jt*/jNS<-r**3ft*IS«tt*A<T? 

[0 0 4 3] MSB* LMM 5 OffBJg 5 b tC*3tt-5 
nS?J8»©K-7 , ttt JfSKIl 3X1018/C 30 
mm±tls. «fc9ji?£L<t4 5 x 1 Ol8/cm3£LtcD 
JSSt-rs. niH^lW«0±IHtt, 5xi02i/cm3 

£{£<T#-5. ' nSPFHe&tl/rttS i . Ge, 

se. s, o&mmmm&mnBm* ^vibktcjbss 

[0 0 4 4] Sfc.'l»E*lMM5©J:lCiS1tJBS 
»«f *«*fc*t»T. ^CD^ 1 grMm® 5 CD 5 40 
ttltgt5±i5c*. «*tf. GaN£JBfr»TM 

^, te©Ji<!:«T*TJi5 aifeliJ:i5 c tt, SH 1 # 

C0 0 4 5] sfc. *i£BjTtt. menmiMM 

figUTfcck^. £©*— 7>K— :/Jlt4— JKaSl n g A 
lhGat-g- h N (0^g<l. 0=ah<l) TScfns 50 
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StfVfSI5<t5tH3B^6GaNS&ttA U 
Gai-nNtU *fc#*L<l4GaNa»5&.5*— 7 . 
> K — yjit-T*. *-7>h*-7'B?:A UGai-hN 

tLfe«^, o^h<i©iSis-esa:iBS-r^di*i-e 

A 1 ttJ5Ett#*Sfr»#jMSfttt,Rtfv f £<£< 
— i. nMlMM5«MU«:« 

^<*:»awiE(4i^<-c#. *nanowttt. nflgi 

MM 5 «r»j*l,fc»£<hK«H*©JlH 6 4*tt4*»* 

*^4*te*Aff£-r*fc»fc:, 1 0 0 0~3 

0 0 0 ^->^X h n— Aa<$F$ LU. 

[0 0 4 6] ^(C, «W!i:»V>T. nfl$2»lli 
6»4, I n*dtf*3©*fc»i|&»Mi. -*©*3© 

T2Jg£Lt. #SKtt3mU:. $^tC$fSL<{4-€- 
tlttl^fc < t 2 Jf £A±M L-g-ff-T? 4 ^£A±«@-T 
^didtS^b^. nffiJ|fl2MM6{;::i3HT, 313 

jf*L<t47 Ot>^X hn— A£AT> HK$f£L-<{4 
5 0t>^X hn-AfirFfcT*. nM2MM 

metz^Xs ^ottf-^uKitm^^mm^, 100* 

>^Xl-o-AOT« J:DjfSU<f47 0*>^X 
-AJKT. HlC#£b<l45 O^^T. hD-A£TF»C 
C©J;3fc:MSl*<T*C£fi:J:D. nM2 
Mii6Mi»fl(tttft?T, *©MM©*IA 

[0 0 4 7] -TfttJ^. SH3 XttJM ©«{t**att*0D 
^ft< #©IB*JPa*. 10 0t>yxhD-ART 

to— ^OWMjWttMMKTttto 
TSi.^KTgS^^b. -€-©Jtl;:«)f-r-5ffi;£© 

[0 0 4 8] nM2MM6fi:«^T, S3 

hn-AftTttii. IB3a^lg40^^¥^ 
■®Ma«^mt»#teBMJ*ttT4:fc9. ®KTJ^ 
»3X»4Jl!4oa{t«**#0— 

1 0 0^->^7. hn-^KTiUfc*^KJt«S!LTJ:.0 

7 0^">^7. hD-AJ^TlC-r-Si:, nMJR2MM 
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Qtm^^T&ttS.f). £b(Ci&|§t3:<Z>&^n{l!lSg2^- 

ct < fiSS £ £ Z. t 1fiX # -5 . 

[0 0 4 9] ULtOT«J: 5 I;. *%^tC^-5pS^FM^Z§ 
S<7)g&£3«<Djf <!:. iftfEnflJfg 1 ZmmMizmZn 

v f (Dm^ytmT&nm-zzz. zvmmtfefr 

-Ctt&t^\ n<Mtg2^lflSiJf±fCJ&fi£l±3«ttJl© 10 
[0 0 5 0] n«2^1116m S4©g 

S3rofttfi#:i^inGaNi:U ^4©ftt 
^ISGaNiUfci^ InGaN^645M3 20 

!g 2 ^JilBIJf 6 ^W(C®^*^^IC^fc-r-2>B 

®*mfrm$:M0SL?z<D£mcMmi!)m$nz>. z<d£ 

[0051] $6fc, nmm2^mmm6-c\-i. ^4© 
®¥mftMN\iz&^T. tn^tKDmiz^^n^ium 

CtTfc«fc^. $&. IS 3 Wgffc4&¥^#/f A, 
-C^O^f) 2OWB4C0^-ftt/*^#:@F B 1l3*3UT, 

n-^tiOTg tc^-i: n-s 1 1 ii^Tc^wisaBgH: (cg& 

[0 0 5 2] SJT3 (73^b^¥^/l* I n G a 

NtU S4ffl»kH^l^GaNiLfc«^, I 
nGaN#>efc5SS3OTg{t^¥3l#/la) I nroij&fiStt: 
JSttJiK*ittTS»Cfi£^T3fc3JHC*<l,fcO. Sfc 40 

«r»Ta«**aft:S-e-4C<t36«T*-6. ft*3 I nifiaJ&ifc 
[0 0 5 3] nM&2&mmi8 6\*. ffittJitlBWLT 

sfljwn (#f®. *l <«»»■) £&-?2>g>mmm 50 
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«^3 0>gffc^NS#JBTfc, ^4OTMb%#j§frJl^ 
TtXTfcfi<, nilim2^/lK®6CD«(JBJIi^ : tt^ClJg 
•5t)0DTtt^H. ftfc, 01Tfin4»IS§2#JggiJf 6 
**. ffitti7l;SUtM$nt^5^, Cl©nf!lSg2 

[0 0 54] i3 <Dmt<&*mft!B\t I n £*tf»fc*j 
^iftiL. JFSL<tt35cflScD I n k Gai- k N (0 
<k<l) tU 3*SK:Jlf3;L<ttkflWJO. 5 EK~T<D 

InkGai-kN. IfeifSKttkfiiOSO. 2 £4T<£> I 
nkGai- k Nit5. — CDSYb&^SSffSttSg 

-eteftnat, ^sttwfi^^4w^t^^-(*^fiKs$ 

^X*;l/^- A^fr^2 7cSS*Stitt3 5cSffl© I n 
iGai-,N (0Sm<l. m<k) *J5SS^-e--2>Cl<t^ 
?f$b<» iOJfSKlSGaNtn, $&4<D&{tV3 
*3W*£G a N ±mz1£gl,&<D &\,>&JBmm 

it. fg3<D&{k%l¥-m#& I nkGai-kN (0<k< 
1) iU $4<D3ft«f$Mln,Ga|. l N (OS 
m<l, m<k) „ ffSL,<HGaNi:t'5a*^t»t 
***tf&n*. B:ff*l,MlMi.*tottl/TH;, 13 
<Dmt^mWm<r> k MA< O . 5 mo I n k G a i- k N 
tU *4©«fc«¥Wfr»€GaN ( fcT*. 
[0 0 5 5] ^3*5«tZ/5B4©Sft:%¥«^SttM*i: 

[0 0 5 6] SiSnl^iLTH Si, Ge. S 

-y-r-S^^-. ^FM%jSJg«5xl 0 2i/cm3£AT, Jf 
$U<(4 1 X 1 0 20/cm3«TiClS?S-r-5. 5X1021 

[0057] &5£Bniz$mx. ^mm^wmm^m^ 

1711 I n&DCGa$r#^-r^^t^¥^. »SL 
<«, InaGai-aN (0^a<l) -pMSns. S 
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ffittJf 7(Cte, nSRWI&Xttpffl* 
F-":fLTt>J:<. nSTfc£^.K.tfp 
ffl5F«#©5R**K — ^TSiiKUTfeJ:^. Z\<»m 
SttJ17KnS*ttttfcK-7r*<i:7> K— 7<B 

T€-5o fSttlf 7 tc p fpfWh* <h A> KID 

5!7tOTfcr-^KSJ;0fe$«J0. 5eVfim*M-« 10 

j£<&:3. flH4e{CpS!^F$6 ! lfetnS!TM#I<!:<0^$ 

HOHISglteS i f©niH-A> h£fc K-^tT± 
MWHBttlfcUS^T. ffittlf 7£l|i-:»T#F«iI<hl. 

[0 0 5 8] «tt/f 7W|gg/f £#FB£««;fJi|gteu 
#FBri>6iSJlUT#FJi-T?if&*3-5. #F1A^«IL, 

-5. £fcRSSa>Sf»BUT#FBT*Sfr-3T*>&^. 
#pB©i»iUTttl 0 0*></7. Kd-AHT. » 
£L<«7 0^>^X hn-A£AT. $6tCjfSL<tt 

TBtt, »»ciBiesftfctr»a*. infill. »*u< 30 

tt 1 0 *>?X h D— #FI*5 10 0 3- 

^lli©J*Sli2 0 0 0*>^XhD- 
A£TF> $f £b<«5 0 0*>y7. hn-AETFs 
»£L<tt3 0 Q*>ifX ha— AJETFKBISEr-S. P§ 

Jl<7)IBiJP£lMrfBiaB it* <!: tiJTJ £[6]-t£ d <*: j8*T? 

LEDJ*ffc£<0#a©Jfcfttf*s!MtL 40 

r. RiIBRtf#FBOT&«B&^«»Jii£i8gu?£tt 
■ 7 <Z>g0tff €tt«r 3 CI 4:*«-C**. 
[0 0 5 9] ^BJtC&UT, pfi^7K p 

mm. wmmp-T) t&sjc^tc. pi?m«^w 

■lpB99y KS*«trfcrs#SK<tUTtt, A 1 £ 50 
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s & (cm i <D<g.it®}*m#miktf'm 2 og^^**:® 

<7V>& < <h t> -a (C p 97Mtt £^*T L Jfc 6 6. 

n*. en?. 1 1 wsftif «#i 2 at fttt^i 

LTBMPir 5. #3SBJ§{C;f3<,>T. ^IIp 
1^7 7 KB 8 IS, A>h^t^I^-©*^ 

-^icpiPFfce^Sr^ws-t*. unssiosftw# 

ftg<i:m2©S{b%#^«:@<7)pSJ?FM#»jSS«. Ute 

CO 0 6 0] ^•S^pS'^7^ K»8 0*JiK*«J«r 

Xhn-ASn?. $6iC« : SL.<«7 0 3->^ M3 — 
A£TF. f feffSKIil 0~4 0^>yx ho-A© 

R«liS©&ggJP7jtflftffittB8K:!2^r-5<Ji, Sfttt^Vtt 

<DW&mfrmm&>T £frK> . mm-v&mzitzm-inzit 

tt4U*ttffQ*tA&€&<-V*«. iintCcfcoT. pH 

OT/l£ffc:£©Jf £9 H^<llLTfe,k<, #Jx«. 
mi©aft«!J¥£#S;^e>8HiU Sl©Sftft¥«ft 
it*?boTfc<kK ftT. #l^pS^77K18 

wsggypaiggte. c ©sg 1 mfim 2 oaft:tt¥*tt jb 
i^mm^^tsmr z> z. t. tc «t o ff 3 . 

2 0 0 0t>^ h D-AJ^T, L< tt 1 0 0 
0t>^f-D-AKT. J:D5T*L<«5 0 0 3-> ; y 

tb7J*iS<T#, V f «r«TS-tt*C4:*«Tf#*. JB l 

fr. b<«A 1 pGai-nN (0<n^l) SfiggS 

A 1 P G a i-pN (0^p<l. n>p) . In r Gai- r 

n (ogrsi) roj:5^27cfis. Z7tmsk<r>mitm 

Sr. C ©<fc -5 ftS 1 ©g-ffcii&^ffcB&tfSS 2©ftfl:4fe 

a iMat4H5tttt. ^©ffi^rfewtr-s. 

Sfc. «BC©pSMa«flEK-y)19fcA l,Gai-,N 
(0<s<0. 5) <fc0ife^BiLfc^^X«A 1 S G 
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ai-sN (o<s<o. 5) m z&ts&ismmtLizm 

&MWk p 7 y KJitf) A 1 HjJcJtte, p3H£i8 

&<£?%£. ^S14S:S<T#. gfix^*<g<T#^.CD 
[0 0 6 1] tISC-^IIpl^7 7 KJS 8 <D 

fisjxtf. A*>i : =t : t7yx^ 

OTgYfc#>###JfOpl!*M4&^£<g<t--5. Sfc 

yi^M-cD/h^^s 2 v>mkg>}¥m#m<D p 

!PFiS5e«3«&£iiJ<-r£. CCDJ;5tc:pS!T*e^ScD 

OK^It. Tie«WlflE*«<Ufc»»flE©»«r»Jit* 
mmiZgrJgmpMfyv \ i mizW*E21±Z>Z.£\ZJ:6* 

S-B--5r.t*tT?^-50DT. -^CD^glgiCDjgifi;£-<£<T 30 

-e#S*>©<t#;LS*l5. ft. 3 IcpIH^^iig 

Vf MB&fl]«E) VSteTSttSCl.fcai-C* 

•S. 

[0 0 6 2] JB 1 t JB 2 OSSfl:<Mr¥i*#Jl09 P S^fcG^ 
«fl««*fcS»*fc:£tt*S& l p 3! 

^FfcE^cOig&te. UT«>¥^©pffl3FI*«l 40 

aaafftftKF-7JI9J:9ft< pU3>** h« 1 0 

LTIt »SKH5X10iVcm3~lxlOV 
cms, J:tUfiL<H5xl0i«/cm3~5xl02« 

SiWUI«*«5xi O'VcmJBLLTfcSi:. eft 
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[0 0 6 3] — $ 1 Ogft;#j¥«#Jf £Sg 2 ©gfl; 
®¥m#m<D p S^HE«K^S^S«^-com 2 ©Sft;^ 

#HJ: 9 pS?77Hlt#iLTpfifti 
Sh'-^9i:pSD>^i7 hHl 0 £0;Fffi4feAK© 

tttem 2 <nmim*mtom<D p w*mvimmt ltb. 
fcm<z>pMTM<&imm<»i/i oetT»*a*u<. ±0 

€.n-5. Lri>U SB2©^fc&¥«#Jl©lgt#at»t,>fc 
tt. JORLT<*pimWft©»il x l O20/cm3 

-5. 

[0 0 6 4] jwc, fgi<nmt®>*m#m£3&2<D&<t 
®*mtem<n p p wtf-w^ 

<Dms.iz-D^xisiTi,zm-r. z.<Dm-€r<o& 1 ©SMt*»¥ 
M#MBtxf9i 2 <nmty>*m>&m<n p u^^ate. 

pSfiSSK- ^"JB9i:pS!3>^^ hJBl Ocop®^ 

SnTim««fc<. «*«JW*«K:tt. jKrfBSfll iSll2 
©g{t:^¥Sg#:Jf © p ^*E4&m8a<&fcs«-g-<DS5 1 

ffl©ffiT-<&-5. ^©.fcSKpSI^Se^Sgl tI2COf 
fc$&¥3H*Jf <fc©tSM;tf|l!I— £tzZ>£o\Z K— ^T-S 
t. f9f2©iS3W*Sft:5i§£-[;:ifc-<T> ^i&iitt©^ 

[0 0 6 5] liftfEpS!^^ K1IC K— y^n-SpS^ 
fce^tLTte, Mg, Zn, Ca, Be^co^SS^m 
HAUL IIBSe7c3g^S8?U. JfiKliMg, Caf 
SpSJ^FM^tTS. 

[0 0 6 6] SfcttrtecocfigSK-yco^-g^pii^^ 
i t.n2<nmt%}*mfcm) opMT&yimm&mfcz 

[0 0 6 7] ^:tc. tf8KK-yOpS^7 7 KJI8 
pS^SE^Sr-^trA 1 bGai-bN (O^bgl) «fc 
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Bt^S. *Jfi9IK:£lr>T. »-IpS^7 7K18 
f£, mm<Dtm< A 1 bGai-bN (O^b^l) «fc9&-5 
gft^#3|#T;&-5>. £;t&i£copI!<£jggh--:fB9 

AUGai-sN (0<s<0. 5) 
*-«pSi77^ KB8COA 1 Mfi&ifcte. p£HgiS,gK 
—~fW 9 co A 1 MfiEifcJ: 9 i& <&-£><£:-!> tciSilcftl -3 C 

**ftlr»*^, A 1 **tr»£lCJt^T. *"*»f»ttai* 10 

&£F&&co -5. 

[0 0 6 8] m-mpMfyy KB8WBUPH:, ttKIR 

SbtC, »$KIJ2 0 0 0*>^X ha— ASTF, =to 
0?£U<tel 0 0 ha-AJETFiU £<=>{C 

0F $U<te5 0 0~1 0 0^J->^X 

[0 0 6 9] #-ipi^77 h'l8<Dpfi?M«|iOl 
StbTIl li^e^BI8ipl^7-;> h*Bco«^£|ig«S(c 
4'jS^H r -7 , t75:-5«i:^fC, $?SiL<tt5 x l 0"/c 20 
m 3~ixi0Vcm3, j;0<ff*L<«5 x 1 0'8/ 

c m3~ 5 x i o 20/ c m3<nmm-vfflm.-rz>. ?Fmi&m 

S*wif2«giat-r^i. &»&p3)ffit;ft*T^ ftaa K 
-■Jom-mpMPy-y h'Sttf. ISfttiSTjcoft-bco 
,ST}fSLU. Ipl^7 7 KB8tt, S9ffi 

t>cocota#|*3t£t;:it$?<i:&0. SfcCcoJJi— KpSJi7 ^ 

[0070] ^ic. *mw\<z&^T, pm^mviz&m 30 

«T K-y LfcpSfigg 9 IJ, -UStsUnr 
AlsGaw-sN (0Sr<l, 0Ss<l, r + s< 

1) -cm-$tiz>m«<D3Ht®*mitzm^TMi$.-r2>z 

JfiKttlnrGai-rN (0^r< 
1) XttAlsGai- s N (0Ss<l) TSSnS37C 

-5. -r&:b-£. GaN£ffl<^TpIHgi&gK-7B9£: 

til>mffiI£&&$:nz>Z.tWVZZ>. A 1 s Gai- s N (0 40 
Ss<l) T^^tlSSTCrgScO^k^^^ffi^T 
p£H£2ISK-yB9£J§5firr£Jg^ AlttriEtt (£■ 

BBtt-rs^ti. wcoa 1 aaj&tt) «epi#i 

18/1 CD¥£»C9A 1 iffl^ttXttpSJiJi-lgiBCOA 1 ffifiEtfc 
(pl^77 KB 8 CO A 1 MfiEtt) <fc 9 

|S]mflE (Vf) <D±ft&m&ZZttf~eg. GaN^ffl 
p §y<£i8g K-yjf 9 S»j«Lfc»*4:m<SfO A«F 

pSH£iggK-:/B£. AlsGai-sN (0<s 50 
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<0. 5) ckflfcOjaoA 1 pWi? 7 -y KB 8 

CO A 1 mfiEJt J; 0 /h£ t>Sfl:4&¥i»#T»J«-r* £. p 
S!<Ei»£K-7B9coi8IJP£, GaN^ffl^TpSfiig 

TSiitsSf momma* sim tttz. 

[0 0 7 1] $&. *MS<0»tt.ltc*HT. P^<£i§ 
IK-yi9H S^Hcafi£coS75:-5 2oco^-fb^/¥W 

fc. p mtsmae. \?-zrm 9 s^i^tsi^. 

©*flS**»*Ji*A l s Gai- s N (0<s<0. 5) 

Mt.\s. p mi&mm. k-^b 9 co^co a 1 sa^itd*. 

pS^7'7 KB 8 co A 1 Mf&itJ: 0 <T5u <h*W 
*Ltr*.~ft£:. p£!<gSgK--/B9£^BT#tJ&-r-5 

— 2rCD£fl;i»#iS#HS:A 1 S G a i- s N (0<s 
<0. 5) Bib, ftfi*CO^k«l^3»«:/BSGaN/Bi: 
tbT. p Sfiilft :/B9©¥i%© A 1 »j«ifcj&J. 
pS^7 7 ^8 co A 1 «t D /h£ < T-5 d 
SKl»3il^. ZLCOi^fC. pSHgjgSK-:/B9£A 
l s Gai- s N (0<s<0. 5) Bfc^t^B&Xtt. 
A 1 S G a i-jN (0<s<0. 5) ItGaNiid^ft 
^^gltLfci^, A 1 £^trplH£©gK— :/B9 
C0SSftS:^»C-C#, *^»«Wffi«rtt*#*Jl4:3&« 

<f -5 fcfelCv &BC0g|JPte. »Sb< 
lil0 0*>^Xhn-A;iT- IS^->^Hp-A« 

[0 0 7 2] *38WtC*t»T. pSHgiS«K-:/B9CO 

1C, JffSb<«l 0 0~1 0 0 0 0^">^X hn— A. 
iO»SL<tt5 0 0~8 0 0 0t>^XhD-A. $ 
efCjffS b<«l 0 0 0-400 0^">^X hn— AtC 
K«T*. pIfiiSh'-yi9*Al s Gai. s 
N (0<s<0. 5) iO/SDI^A iajsKJt3ft»pa^ 
=7 y KB 8 co A 1 mfiKJtJ; 0 n»fc«*MW*Tr»jS 
bfe«-&. XttAl s Gai- s N (0<s<0. 5) m& 
^Aj-Cf£K)R^>A 1 MEEtfc^pSl^^'y KB 8 CO A 1 jfl 

®K-^B9COKJ5Itt, Jfi U<ttl 0 0-1 0 0 0 0 
t>^hn-A, <fcOSf £L<te. 3 0 0-5 0 0 0 
t>^XhD-A, «fc0V>o j e--5»SL<tt3 0 0~3 
0 0 0*>?X Kn-A(Cig^-r-5. p^{SjSSK-y 
194Al s Gai- s N (0<s<0. 5) iO^Ofi^) 
A 1 3SJfcittfpWl?7v HB 8 CO A 1 M^it«td/h$V» 
»t*b¥*#T?#J«Lfc»£-, fdJCO«-&(CJt«iLT. K 

[0 0 7 3] **W«C*t»T. p!Hgj©«K-:7*B9co 
pM^M^iSStt. *IfaLfc«fcoJc:pS^7-y KB8R 
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tfpffi:n>** h/f 1 O<0pffl*tt4&«flkfcOi£<&-5 

[0 0 7 4] CC0J:3(C, pin>^^7 hii 0£p^ 
>7 7v KJf 8<DpSTI«^ffljS<fc9fc, <6i8£K-y<Z) 
Ji<hUTpfflffi»«K-:flB9€\ pffl:n>^ir h» 1 
0tpS^77 KJB8 t©fWfc*js8-S-*C14:lcJ:0, « 

[0 0 7 5] efflftK-ySQ^pSIT^SStLT 

affile s nx ^ z> ft 5 pg^ s n& n a*, #nm& 

Xl0i9/cm3m <fcO#$L<tt5x l ow/c 

T««tt*»ciHJEatia>b«)-ctta<, 7>K-yxfe 

^0DS9£j5£g$^££#<&pSTffi^ 
K-^fii:, p&*?y K«8®pa7M«UE&tfp 

sfi^s K-yg 9 <owptfc*i;Tpa!^*fi»iB«^ 

fc££*l5o SfoT. pStt«KP— yj|9«pB7MI 20 
y KB8«^6©pB^JW«fl!)4ttt*CckO, pSIISSg 

K-y» 9 c*«t« p9?MttiKii mmomm 2 <d 

#>AI«*»*3ft, *<B#hA««<0«*pB^K 
4MUEB« 5xioiVcm»K±i:«ci 

[0 0 7 6] Jfclc* *S89§K:*3HT. pS?MttOiK& 
SK-^pl3>^^MlOH WEttSflEK-;/ 
JB9 tEHSIM* — jRSCl n r A UGai-r-sN (0^r 30 

<i, o^s<i, r + s <i) ^^n^mtm^m 

Sfcaexr, »*U<f4 3 7cfflJl(DSEfl:«i4 t » 
cfcO#SL<ttIn* A 1 S^S^z: TcfiftCOG 
aN*6ftSift«*»#tt*. 3EKpffln>^^h 
81 0* I n, A 1 ***av»25c«»fr*t. P^ 
SI li^«>7^ftSckO^Tf, 583ttS»* 
*fpj±;£«*d£a*T** 0 pS^>^^MlO(Di 
JPHU V f SrfiTSit^O»SiBJE€:l^±$-frSfc^ 

#£L<fcL 0. 0 0 1-0. 5*im<fcU £0$? 40 
£L<te0. 0 1-0. 3um, iO^f^^K 
(40. 05 — 0. 2amtt5 0 
[0 0 7 7] mfzs S5»SK-y<DpSi3>^^ hSl 

<0pffl*tt«*ffl^* $?£L<teMg 

t«o pi3>^^ hii ojcH-y-r^pffl^^ 

<> pS^77 K®8<h<EJaa[K-y@9cOpB^»B^ 50 
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*n-c\ pa^>?^ hii o vfs 

fi<1"^fc*fc, £?£L<te, 1X1018-5X1021 
/Cfll3, jff $ L<tt 5X10 »9— 3X10 20/ C ffl3. j; 0 

ffSKIllxi 0 20/cm3gS<h-r^o 

[0 0 7 8] ntil 2«nffl03>^i7 KJ14± 

fC, p«Sf4pBT««OWj««K--y<Dp«ri>^i7 

ttat^ MtfnigtHttW/AK pSM£L 
[0 0 7 9] mm(DMf&2. EAT, *«9iK:«S2afi<0 

*!8 2K::3^T8i9!-r*. *wfov>w&2<nmcm*m 
Lfc^T-e&** *?£K0»Btt2tt. pfifiSKK-:/ 

B 9 £7> K-ycDS<h LTWdL-rz ^t\Zjz 0 p 3*<£ 
iSS K-ys 9 <D p a?MKift£ pa?7y KB 8 & 

z^p^3>^/7 h«i o<kofi»K-e*^-e<7)pa!fi» 

«K-yjB9K:*ttS*/hpai^««««*U x 1 0 19 

pb»jc»«-t«. -r&fc-^ **jfio«jS2T 

«U pSf »S 9 S7> K-^fi UTM 

T^>d(hfCci;0> pi^77F18S^P^>^^h 
Ml O^Spffl^FW^jSpffltfSftK-^JBSJcJttia 
it, ^©plftfiSK- :/B9<DpS^W^i&g£:pS! 
i^y K«8XtXpffln>^i7 l 0 J:Dfi»gT^ 
^p §J<g;i8S K — ^ € 9 iz & iff % p M ^*fi*« 
8E*«l x l o »/ c m3*J»l:tt5i 3 j:Rfi LTVi 

[0 0 8 0] dCT, «/hpST^«S<*:«, @2C 
StpiTOfciKMM 5 0 CDg/Mgjg«S 5 1 tC:fc 
3 £ M **^CD ^ffi 2 \Z^XZ(D «/J\ p B 
«8ET*<fc5JC3£tUTpffl«««K— 
9(D^j¥(cJ:0I^ST^ ( , ^^c. 0 2fl pSiffia 
flEK— yS9 03F«*«a*. p5ln>^/7hI10i5 
ck«pffl^5y KS8»&Opa7M4fiCDttttKzJ:0K 
^Ufe^^co. p$3>^^ hJli O08I^6©»$ 

[0 0 8 1] CO<fc-5(Cpl!ia»SK— y@9C0pS!^ 

Z>m^. pS!««ff 7 r »9rt<Dpa!5FiKi»«JKtt, 
@2{c^-r^^(c, pB*?y KSROfpH3>^^ h 

<OpS!T*E«f«ffi»*ffl»5 0JC*^T, pI?7yK 
^<h<7)^-&ffiS^p^n>^^ hli^ffi^HCT 
M«SftO«/jNjft (#/hpliT^ftiSJ^5 1) 
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n*. 

[0 0 8 2] ft, 0 2<73»^JfflM5 OlCfeViT. p£H£ 
'fiKF-:7*B9<i:p§tfzi>*;7 hStcOS^ffi^biSS 

«»TftttTf*S. tot, pS!<SaKh*-yS9©j8 
«»*JC*V»T, *©»flUft/MStt. pafiWCK-y 
H9(*I{C*5t/iTpS?3>^i7 Hglcifi«LT^*n 
*. dOJ:i>lcpaM5ji*K— ^J19K:*^T. pin 

HI 0«©aa4Ma£pffl*5v KJMKMUE 10 
«lEt*«»**a*tt. PS^77 Fafl!Kc*5l**»a 
4NE*(p aaaa F-7a 9 ©aS+fcfc»**ifc«K:J: 
*fccDT-;&*©fc*fU pSn>^^7 hgi oa<Bfia 
«3B3^J«*ao P S&fiS 9 ^©tt&Kcfc* t> 

[0 0 8 3] 6Ur©J:5IC»tt"r*Ba»S©pffl:Ftt» 
coffi«fw«k 0 p SJfifig K-7B 9 
-f*»-&. -?-<0^«4WB*tt, BS&BOfi*^. pgfi 

aKK-^jisjM!fb<am*M0jCABflE. a*, sz 
*u-h»eD«»*5tt. -tnsoaafrtaaaa-r 20 

SCt»CJ;0WSE-r*j^S***«. L**L,fca*6, pi! 
H»8Rtfpffl3>^i7 Ml O0paTOG«8 

sfffia«h*-^ja9©7FM«»affitt. itit. pie 

m& F-P'Jg 9 roBUSS-WaST* CtCiO wsn 
*. «A.tf. Pl^77 KJlOpfflTHIMRflESra— t 
IxTfe. pBttBJ^— 7 r B9a>KB0(*<a:*l:pB 

<&fia k-^s 9 <DS®asfi^<s< -c**. 

[0 0 8 4] ai,»j&»*.n«. *a«©»B 2 ©Bfl;«¥ 30 
fcitf pB3>** KJiC5pl»^SE^aS*#i£UT. 

p sa&fia K-ya 9 K&tt* p m^mmm^<Dm. 

^pa^MttWCdfl X 1 0i9/cm3*^tc^^.ck-5 

(c. pattaaK-:/B9 0>MB»aa3ns. at. 

<£««H-yB9 0«iSpa^*6«!l««*J:D<£< LJ; 

5 t-rnw: pif&fig K—^a 9 ®kjp£jp< -rntf <t 
<gfi«F-yB9<&sffi©pa*iSiE<&fia«:, p 
sfiia K-ya 9 ©aaaw< & 0 a#fcn* 5 k« 
x«5xioi'/c mieuucaar* C t*t»* L 40 
n. a, paaaaF-^a 9 ©*»«»< -rat. p 
sjffifig K-ya 9 £*#* pa^ttaaaa-*©*!* 

a> #£<&***> #aa-ctt, c©jt(r^ hAa«s 

[0 0 8 5] BLk©J:3k:aaSnfca»<0»B2©a 

<ta*»*a?-tt. pa««K-^i9*7>H-^ 

tl/T»«t5CtCJ:!3. pB*7yKB8, pB& 
«KK-^I9RtfpS!3>^i'Hl0fl)3i|ll|i:i 50 
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W-*pB*«aa«eDH«*. tMF-y, filSK 
-7\ aa«K-7 r <t«:*J:'5lca»K:n»T*c:«t*« 

0>l*J-k4:#l;:»a»ffi*B<T*c:<t:a*Ta*. dtO J: 

««T**aa»4. aao»aic*t»T»«»ffi*a< 
as f-^b 9 «ait«®^a&ft?TV)« c <hfc<t 
[0 0 8 6] a. *ajfio»a2c*^T. aaoaa 

ltBa. pIfil8SK-/'I9H n r A I* 

Gai-r-sN (0^r<l. 0Ss<h r + s<l) 

*», !fSKBInrGai-rN (0£r<l) XIJA1 

sGai-sN (o^s<d -easn*37casroafb«!i 
aa#. «fco»*L<»«iftttoa*»6 27ca«©Ga 

©a 9 =fcoav^a«wi£#tt* 

Al s Gai- s N (0^s<l) T« 

an* 3 7cBAoafl:tt¥*tt«ji! p aaaa f— 
ya 9 saar *«-&«» a i Bf£jta*aia p m&mm 
m<D¥i%<DA i ajsttxtepBm— bibcoa i 
(pi^7yKi80Amstt) <t o /ha ^a-fba^ 

|pJ«JE (Vf) ©±#SStx5:i:*!Tf. GaN5ffl 

JifBttUJ * SOmSS t » f£Sitffi1$t4 1 a * :t*!Tt5. 
[0 0 8 7] S£. *a»0>»a2fc;6HT. pfifil 

a f— ya 9 s^McajsKws^* 2 ^<oa*ba¥a 

Tt>. *a-e»aufca*<twa©att3W»6n* ? * 
fc. paaaaK-yagaaa7rajar«aa. 

©S*bi»¥a#a£A 1 3 Gai- s N (0<s<0. 5) 
StU p!fiiIK-y'I9Wi5©A 1 
psu?5y Fa 8 ©A 1 a/£lfc«fcO/jNS<-r *££#$? 

pSfifiaF-ya9**a-cafiET-5 

«£\ -^CSftft^lftHSA 1 S G a i-,N (0<s 

<o. 5) itu a*oafl:a*a#a*GaNa4: 
t. lt. p sififis k— zfm 9 ovao a i aatt**. 

Fa 8 <75 A 1 aj5Etk«fcD/jNa<-r-5Ci:*t$ 
StcJfSL-^. i<DJ:-5lc, plffiM F— ^a 9 * A 

i s Gai- s N (o<s<o. 5) mzsts^mmxii, 

A 1 s Gai-sN (0<s<0. 5) ItGaNi^e/i 

s^ntufc^. a i *atrpa«a«K-ya9 
©^stt€:a»icT^. a^aaaEEatt&a&r&ftt 
■pa*, s/t. pBfiiKK- yass^aat-r** 
a. ifestt*^<-r*fe*«c. #a<Di^/itt. ifSK 

±<t-r*. 
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[0 0 8 8] ffi. *SWI:*t>Ttt. pSiifii8«K— y 
A 9 fcfijafcStfSIBlCpSPFMfcS: K-rUTricftS-e- 

fi«MEK-yji9©3F«*«**J. B 2 © p £PF*&tt& 
*&g|£|pM£©;*7-?'£}S5#. *»"3-t©«/hplH^«« 
•KiP 1 x l Oi9/cm3*SlJc^^J:o(cH : -y«^ 

CO 0 8 9] tt±©IUfifl5»*2k:*HT. ±>£Lfcp 10 

«. **©#»i£H*-caD. -e^^geic^ow^n 

CO 0 9 0] -Tftto-fe. *§feK©»ffiK:*3^T. 09*. 
— *^#F#tit<hLTfe<kt^ *9tma>i»&2tz&\,* 

fc*t>©©. #«WffittRI*©A»«:t*tt*« 20 

c o o 9 i ] u±<Dmm<nmm 2 (Drntm^mw-m^x- 

18. pfflfi«*K— :/»9&tfpS!:i>$r* MB1 0 

y. «HM6F-7. *«flEK-ytbfc«^»C3fr»TK ' 

#fgHjttcntcfE6tl-5fc©Xtt&<. *J>& 
< tt>pS!fiiiaSK-yB9©pa!5FSE%«a^ pS 

F*JI8fttfpa.:3>jr? hmi 0£K){&<W>fe 
U *-3*©pffl««ftH-yjl9»C*W*»/hp!H^ 30 
X 1 0»/cm>*it:4SJ:3»:ttltf 

pffl*i**»*4:psi=i>** hsi owps^ng^ig 

SttB-TtJ:l>l/, pfi?57 KB8©p3!^*6&i8 
a*pS3>^^7 hJf 1 0©pS)^FHe^iga=fc0ii5< L 

*»F#F«lifi©«ttJi*m»;fcSie^»ci5 

©/B*pIMbLT««tn.£-r*fca&»c, 7r- >J >y«. 

5 4 0 7 9 l^{Ci5tt$nTV>-5«fc3fC, SCffijifc&SclC 
«fcD. pI^WK-y^ntgffc^'J^AIffc^ 

t>. 4 0 o"c«±©aflrc«Mas*fT«r», pstmw 
-TdttCiO. pgnc-r-s^isa^f sn-s. 

CO 0 9 2] 
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[IfGKm] B 1 fnCldlff 1 cohtibws. -y- 
77-f7 (CI) i044aHR16MOVPEfflS«« 
SifilC-fcy hU *3g£fiSUfc#&. S«©rS;8£ 1 0 

5 0t$T±#$t, *K©*'J— =>4f*fr3. 

CO 0 9 3] (Ay77i2) «V»T. IflESSlOt 

£TMG (HJ*^.»l/;tf'J'7A) tSfflK S«l±fC 
GaNJ:0^77rI2 0 Ot>^X h □ — 

A ©8&J5T?fi£§ £ „ 

C0 0 9 4] (7>K-7 r GaNI3) ;ty77f2(S 
TMG©*ifc©T. taS$ 1 0 5 0rSTr±#^ 
-t£5. 10 5O'Ci:4t)fc5, ^U<H)fsf^fX{c:TM 
G. T>*—TtiX&m\t*, 7>K-7"GaNi3S 
1. 5 tf m©Kf1?f£ISt5. 

C0 0 9 5] (ni3>^^7 M4) iggl^T 1 0 5 0*C 

t, ni;<«»^tcTMG, y>^er:T^x, ^m^i 

#7{;:->7>#7.£fflt^. S iJ4. 5X10'8/cm3 
K-yL,feGaNJ;t)^:-5nSln>^/7 M4^2. 2 

6 5 Mm©K^Tfi£S$ii--5. 

coo96] (nmmi&mmms) ^{c->5>^fx© 

*-£lk«>. 1 0 5 0tT. TMG, T'^^T'tfX^ffi 
t\ 7>K-7"GaN*545T15a$2 0 0 0t> 

^t. hn-A©^j¥TfiKS^-a-, m^Tmfc&izTz/? 

>#X£j£SnLS i £4. 5 x 1 0 «/<:■» K— 7"bfc 
GaNA^ft5W1I5 b€3 0 0 t>^"X h D — A© 
&JPTJ5jcfi£-S-; HfCgg^T->7>^X©^$-ii:«i>, PI 
ilgi:T7> F-7"G a ill 5 c £ 5 0^"> 

^7. hD-A©^i?Tfig;S^-fr, 3 JB*»S& -5.^^/52 

3 5 0 3j->yxhn-A©Bl^)1^5 5fiEfi$-& 

-So 

CO 0 9 7] (nM2^11I6) ifctC. RHK©&K 
T, 7>K-7 , GaN±0*^S4©fftW®#iJ 

4 0*>ifZ hn-ABKS^-a:, #;{CZ&g£8 0 Otic 
LT. TMG, TMI, T> z Er.7'S:fflVK 7>K — ~7 
I n B .i S Gao.8TN«kOft*!B3©afl:«i| 6 ilW*»*2 
0*>^7. hP-Afi6S$1±^o -£-LT£n<b©jgf££ 
l£0>MU Sfl4+Sg3©|II-?325fC 1 0JIO*O*SJf £ 

^l£lCGaN<£9fc5SM©£Yfc#>¥«#:ll£4 0 
*>>/7, hn-Afi6«S/^*-?*iB©*JMU:9&* 
nfI2^1I16$6 4 0^>^X KD-A©lJfT 

C0 0 9 8] (f£t£J17) ifcfc. 7>K-7*GaNJ;ip 
45SStI5:2 0 0*>^X h- D-A©g|/PTj£g3 

^^^Tiaa^S 0 OtlCLT. TMG. TMI, 7 
> : E-7*ffl^7>K-7'I no.4Gao.eNJ:0?5:-5# 
F^<£3 0 5f>yx ha-A©^JlTJ5ES$1i-.5. ^-L, 
T^H+#F + l§ii + #F • • • • +PSig©JllIT|8SIgJl 
#FI*4@, 3SSfC?S^tT. ttjRJPl 1 2 
0*>^x hn-A©*a*^#F«jfi«toa«fStt)B 
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[0 0 9 9] («f«*H— ^©^WKpa^^y KB 
8) ifctC. SSl 0 5 0tt*TMG, TMA. T> 3 E— 
7\ Cp2Mg (■>i7D';>^yIzK^y'?A) 
£/B<^. MgS5 x l 0'9/cm3K— yifcpSA 1 0.2 
G ao. sNi 1 ©SfflMftiS 4 0 

X ho— AOWP-CJSKftS-fr. i^Til&£8 0 0t;K: 
LT. TMG, TMI, T>^Er.T. Cp2MgSffllr> 
Mg£5X 1 0 l9 / cm 3 h' — 7lsft I no.03Gao.97N 
«fc9&3fg2Wg{b$>¥3l#;i£2 5*>^X hD-A 10 

sgi +&2<DM-c3mizsm-r-DmmL. mmz&i<D 
mky>¥m&m&4 o *>tfx h d-aciwti«*s 

8*3 6 5 Pj->^X h n— A©«jrWEftStf-5. 
[0 100] («i8SK-y©pa!iSi8«K-yH9) 
m»T. 1 0 5 01CT, TMG. T^XTSrffi^. 7 
>K-:*£>GaNJ;9;&£p£!{g;2gSh*-7Jf 9£2 0 

0 0^->^Xhn-A©K^-Cj5S;SS-fr^. £<D&&g. 

F—7M9te. &LmmtT>\ t —7i:i,xi&mz-&2> 20 
nt^sMg^ fi«ftK-^S9S:fifes-r*p«itca:«i 

U $e.(cTfBcOiSjg*K-^pSn>^^ Ml 0 
£j£g£1±5l8(::Mgj&<i£«U ISiSgK-yif 9tep 

a**«V»««"T?tt. 2X10i8/cm3i:ft5. £fc<£ 
iSS H-7'1 9 ©M g»*©Mtt. El 2 lC;fc-r.fc 3 
IC. p^^^-y h'JI8l;:&LT^-5gB#T?Hpg!^<;/ 

K@©Mgjasi««i^mro«i**-r^. pi^77H 
ji 8 tiffins tcft^*tcigw>u pi3>^^h@ 30 

1 0 <hSeifiUr^-5ft-jfi (pS!3>^i7 1 0 Sr^g 

[0101] (mmm.\ t -7<Dpmzi>*<7 hsi o) 

i^T. lOSOtt, TMG. 7> ; &-7\ Cp2M 
gSrfflti. MgJ 1 x 1 O20/cm3K— 7*UcGaN«k 
D^5pl3>^!?t-I10S1 2 0 0^->i^X ho— 

[0 10 2] K«3»T». »8E*aaa*-T?Ttf. $«=>fc 
^Sfffl^:^, ^x— ASrS^HftiCiJUT. 7 0 0 

[0103] y--u >y&. i^x— Aesj&MH»6 

^OtUb. S±gtf)pS!n>:5^ hJIl OOTSStcdte 
<7)^(DT^^S;^p£U, RIE (E«tt<*>lyf 
>£0 SlTpl3>^i' hll Offlfr^Iy? 1 ^^ 
ff^. 01 (c^TJ:^tCnSi3>^^ M4©^SSS 

[0104] i';f>m m.±m\z& ft* 

b® 1 0 <Z)f3:«£:ffiKB£JP 2 0 0 *>ifX h o-ACON 
i <!:Au£-g-trig7fcteOTp«® 1 1 <t. f©ptll 0 50 



17 V-y 

32 

0±tC#>7^ ^y'fflWAuiOft^pAy h*m@l 2 
SO. 5(imfflIftMT5. —73. X-y^>^|Cck 
Ogffi$-a-fenSJn>^i7 h/f 4<Z>g®{c«W<t:A 1 £ 
ttfnffll 2*MLTLED^tL-fc. 

[0 10 5] d<DLED3HFttJi;S|6j«SS2 0mA(C* 
^T, 5 2 0nm«fiSMSU VfH3. 5V 

VfTl. 0Vi5<{6TU tt5^J«2. 0 fgJJUtfCI&lJt 
Lfc. MIC. tt^tlfeLEDW^mroEESLED^OT 

[0 1 0 6] fc*, f8*©LED*?Ci«lt, GaN 
±0a5$l©A'7 7 7l©±f:. T>K-7 r GaNJc 
Dfc53S2<DA*y:7:rS. S i h'— a N «fc Q fez n 

fflin>^i7 hji. 1 tm-a&mmttwmmi: 

QfSiZm&m. #-(DMgK-7'Alo.|Gao.9NI 1 
Mg K-7'GaN^6»^-5p<Bilo>5'i7 h@SMSlC«^ 

[0107] \Mmm 2 ] *EK0* 1 fCiSt^T. iSttJI 7 

S£AT© «t o iz&z. zmzmmiz lt l e dj*? 

2 5 0^>^X hO-A(73S^TJ5ES$-&. 1fc^TM.m. 
£8 0 CCtCLT. TMG, TMI. 7>€r7Sffl^ 
T>h'-^I no. 3 Gao.7NJ:07a:-5#FMS3 0^"> 
^7. ha-A^^lT^fi^-e-5. *LTPWBE+#F f + 
PMS + #F • * • • + P«g<Z>jl|BTiglgJf £7Jf. 

*6i> smizmmLx. iifi9 3ot>^hn 

-AW^Mf^FSli O &5fiH£J@ 7 SjsKSS-a- 
-5. ft^tlfcLEDSfma. Jlg#[6]«SSt2 OrnAtC^U 
T. 4 7 0 nmOSEfffe^^SL. USS^J 1 £mmz 

[0108] [nig^j 3 ] komi 1 ic^t. m&m 7 

(fgttJI7) ifclC. 7>h*-7'GaN«J:9ft:-5|S£iIJf £ 
2 5 0^">^X ho-AWKJPTfiEfi$1±. iBg^TiaS 
SSOCCtCbT. TMG. TMI. Ty^—T&m^ 
7>F-Zfl n o. 3G a o. 7N J: 9 &S#FJ1£ 3 0*> 
^7. ho-Atf)lgi/lTfi£fi3-tt5. ^"bT»M+#F + 

»ig+#F- • • • +mm<7)mT'mmm*6m. #wm 

-Aco^a»^#F«iSck 0 ^Sfgttg 7 Sf&SS-tt 

ff,nfcLED$fll Hi^(6]«ijg2 0mA(C43t,i 
T. 4 7 0 nmOHEWfe^TtS^L-. S^igCSJ 1 <hl^«ltC 

[0109] mmm 4 ] *sg««j i ic*3^T. ffits^ 7 
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2 5 o*>5 r ^ hn-^ajgtff-cjsfcfts-a-, m*xmm 

J8 0 0t;i:LT. TMG, TMI, 7>^75fflH 
7>K-yi no.35Gao.65N£0&-5#F/f £3 0 * 

hn-A©gt»TJsK*S-tt-*. ^LTW1£+#F 
+ I*|g+#F- • • • +P?&tf»iire0SHgJg£7JB. #F 
£S(C«J1LT. SgHJPl 9 3 O^^X I- 

^enfcLEDig^tt. JK^|fil«S5 2 OmAlC^ti 10 
T. 5 0 0 nm©WifiMS*l/, HJS^J 1 <kB*»C 

co i io] yarns] mmm 1 tcisu-c, ettji7 

ffljttJf 7) ^\Z, 7> h* — ^GaNJ^ft-SPglgJIS- 
2 5 0*>^X ho-A<DJ^J¥TJi£g$-ttr. ^^T£g 
£8 0 O'CfCL-T. TMG, TMI, 7y=E—7^m^ 
7>\ t -7l no.35Gao.6sNcfc0&£#FJf £3 0^ 

+egig+#F • • - - +»m<omxmmm^4m. #f 

H£3Jf. SSKSUiUT, SgffiUP 1 0 9 0 *>ifX b 
P-A©^llftFii<k 0 teZft&M 7 £j5£fi;*-e 
*. #<S>*lfcLED3i?^te. M^|P]«i(it2 OmAfC^ti 
T< 5 0 0 nm(Di?*ifi3!7fc£*U mmm 1 t^SSfc 

coiii] mmm 6 ] 1 leaser. nii2 

&mmm 6 £f£:6£ t^teHSHc L, T L E D 3g¥£ 
ffSLfc.' f^nfeL EDM^t. USSfll 1 Cfti*** 

^^tt&tf^aj^ffi^fcww, m%mmv&&m 30 
[0112] mmm 7] mmmnz^x. ^mm? 

ED3ii^£fe©L75:. 

(*-lpI^77K18) iSJS 105 OtTTMG. 
TMA, 7>"E—7. Cp2Mg (.isi7W<>$*?x.- 
;U^y^->^A) Mg$5 x 1 O'VcmSK— 

^UfcplA lo. i6Gao.84NJ;D^:^^— ^pl)^7 
<y KJB 8 £ 3 0 0 ^">yx h D— ACDKi?-CfiKS^-& 

■5. §enfcLEDifn bm 40 

0. Sfe^S^J 1 ^^SR^ttJ^&t'Wia: 
»«HEtt(2«mtt£A#tt«Nll£Ht 

[0 113] [#?JS0iJ8] *EHS« 1 KI*^T. nlizi> 
tnSJMl^^S5$«TW«fc5lC&^® 

(nSJa>^i7 h@4) HifiCiiJlc7)nSlzi>^ir bM4 
ICiJl^T. K/¥£2. 1 6 5 tfm<h-f SffitelSHIItcU 50 
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(nSIl^HI5) ^(C->7>^W«^€'ih«6. 1 
0 5 OtT. TMG. 7>€^7^J1U, 7>h*- 
^GaNT^ete-ST/l 5 a$3 0 0 0^->^X ha- A 

LSI £4. 5 x l 0 iVcm3F-:7'LfcGaNri>£fc 

K-^/G a Nfr<bf3.Z>±.M 5 c £5 0^">^X ho-A 
WlgUPTfiSSSit. 3M»^«ttKli3 3 5 0 05|g 1 

«liHtfB«f<0»tt*#U A»£*t**«»sn-5. 

[0114] [*»«9] SHEB«I8K:*^T, nffl3> 
^ hH4©lgJP£4. 16 5tfmiLT, 7>K-^ 
GaNI3, nl3>^? h-J14&Z*ng>Sg 1 ^/IIBIJI 
5 <D&Wr<Dmm& 6 . 0 MmiT-Sft&«ll«fCLTL E 

[oils], mmmi oi 3mm8\zt$\,*x. psna 

SSH- "/If 9 ©(gyp £ 3 0 0 0*>?X ha-AJC 
U pSHSiSS K-yi9©Mgi^affi X 1 0 is 
/cmStTa-Sft&ta^fCbTLED^^ffSfr-S. # 

enfcL ED^ts. mmm 8 £nttcAffttjgjii**ft 
[0116] mmm 1 1 ] ussesj 8 (c*><^-c. 
m&zft£2<Dmt®¥m#m<DMgmm : £i x i oiv 

cm3tb. iiSiSK K — y©pi3 >&i7 bSl OCDMg 
5X10 »/cb»4: JEtCfiSS b-7% 9 <£> 

Mgjg^nsi x i onxcvfit^mitmmizLx 

T-ED&ttft&r*. ^e>*lfcLED^«^iSCS|8 
[0117] C*ffi0ij l 2 ] 8 (C*3^T. 

^©MgjgSS: 5 X 1 0 i9/cm3|cU. "SiZtoWkM* 
iS#IS7>K-^tL. *M4W8ft<Bj|fc-5Jg 1 

2 t d^#B» p m 

8 *mj$,T2>mtmm\zvxLEDmT&m 

jfif*. ■t'iSSK— 7*©^ilpl^7 7 H^8±j*W 
¥i%M giiS« 2X10 is/cinSi^ 0 . ^SrofiiSg 
K-T'SgoMgjg^CDSfSfiEiaS X 1 0i8/cm3t^: 
0. KigSH— y«)pli3>^^ hm 1 OWMgjggli 
1 X 1 OZO/cmSi:^^. ^e»*lfcL E D^tt. mm 

[oi is] mmm 1 3 ] sijgfisj 1 k^t. p sj® 

fflffi b'—^m 9 Sr. TMG. TMA. Ts^-T&m 

i<\ mmi 0 0 o^f->yx ho— acoa 1 o.osGao.95 
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EDii. mmmi tmmmiz&ftfzgiZkfrnznz. 

[01 19] CS^JSfiaj 1 4 ] *Jg0iJ 1 ic&^T, p Sffi 
i§SK— ^9 00^50 f^lC. TMG, Cp2Mg. 7 

1 0 i8/cm3 < h7££ e fc5lcCp2Mg©:#*<D8it»£fJ|g 
IT, iJI2 0 0 0t>^ hn-A«GaN^^5 
plf^S 9 fcrtftS-fr-SffittBHIH;: LTL E 

DiSH^SJiST-S. ^enfcLEDffll *6S0U£: 10 

[0 12 0] [HEKfill 5] *K«8K*fr>T. pSI 

h*-y® 9 ffllfS 1 0 0 0 *>>?X h o-A(C 
L, pSffiMEK— •7J8 9<DWLt>»mrW&i<mft<nMg 
mm&mZ6. 4X l 0l*/cm3«fc£:5ftStt:B«ll;:LT 
LEDJlFFfcftW*. #6 tlfcLE Dilute, m«aj 

C0121] &mtn i 6 ] m.mm 8 k^t. nsin 

hH4(DJ^/p£. 5. 165/im, 7. 165/i 
mtU 7>h'-yGaNI3, n§«a hJ14& 20 

^nSf^l#®Mg5OT-&U-C0^J55:^-n^n7. Otf 
iru 9. 0 Mm<t-T^ffi«raitfcL,T2aOLED^ 

8 j; o j p j $>&.m-izi3.z>tfi. ^~¥ti%mmm 8 ts^fsii? 

[0122] [*Jg^J 1 7 ] SUg#J 8 K*V»T. ' 
K-^ilpli'?'^ Ki8S:7>K-y©A 1 
o.2Ga 0 .8NJ;Dft£Sgiro^fc^¥##li<h. Mg£ 
5X1 0'9/cm3K— yt-fe I no.03Gao.97NJ:D 

tzz&2o&fcto*m#mt.fr*>i3.z&mmii-r2>mt. 30 

l^«llCLTLED^^S}-r-5„ »6tlfcLEDif 

[0123] [*Jfifisj 1 8 ] HiS^J 8 JC^T, n 1231 
l#JHgJf575>\ 7>K-^GaNji^42.3 0 0 0* 
>^hn-A©lif(i!)TI5at. 4. 5X10'*/ 
cms K-yt-fe 3 0 0 *>ifX h a— AOTg|^©A 1 o. I 
Gao.9N7!r><E>&34'P f UJI5 bi, 7>K-7"GaNA» 

*-eX3te*ffil4B*KLTLED*^€ff«-r*. 
nfeLED^ti. XJgm8£t2&ne0>tttt£«L. 40 

[oi2 4] mmm\9~\ mmmz\z$>^T. nsns 

l#SKS5d«, 7>\ t — -/A lo.|Gao.9N;d>S&-5 
3 0 0 0:*>:7*X bn— ACD$U¥roTJf 5 a t, 4. 5 
x 1 0 i8/cm3 K— ZfVfc. 3 0 0 *>{/7> h D-A©g 
A lo. iGao.9N*"=>75:-3'3'FiHJf 5 bt, 7>K— 
7" A l o. lG ao.9N^6^-5 5 0^->i/X h O— ACO^ 
iPOTJtJf 5 c £Srfifcg£-frTfc3tete|!^fCLTLED 
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[0125] i%K0!i 2 0 ] mmm 8 tc^-r. n mm 

l#III5^, 7>h*-^A 1 0. iGao. 9 N^6^-5 
3 0 0 0^">^X hn- A©^JP©T*5 ai. 4. 5 
x 1 0 '8/cni3 K-yi/fc 3 0 0 h o— A (DM 

*OGaN^ft«fMi5bt. T> K— ^G a N/5* 

-5 5 ot>^x hp— ^<nmm<D±m 5 c 

n&LEDffH, ^ft8£»tfR|«(D#{9:&*U 

[0126] csiis^j2 1] mmmaiz&^T. nm^ 

>?Zbm4&. Si €4. 5X10 'Vein 3 K — ^"L 
fcA 1 0.05G ao.9sNCOI^J¥4. 1 6 5 umiiT&mZ 
n#KUTLED*-?*ff«-r*. #5tlfcLED«f 

[0127] imt&M2 2] 1 IC*3^T. nlfg 

1 &mmm s tc&*.-t\ 7> k— ^og aNa^^-s^ 

J¥l 5 0 0*>:7*X hn— A0D*— T>H— T'JBSJgfie 
EDtm 1 Klt^T^WmBflE^flST-r* 

[0128] [Hig^J 2 3 ] |£6g0iJ 1 1C*5UT, n Mf£ 
2^-JfKJf 6£, 7>\ t -zf<DGaN£Of3LZ$&4<ng. 
{k®>*mfrmii. S i 1 0 17/cm 3 K— :/Lfc I 

n 0. 13 G a 0. 87N «fc 0 Jg 3 <D2HtQl¥-m#m iifr £ 
^-5#g^<i:-r-5ffi«l^8lfC LTL E D3f§^£feg?-r 

[0 12 9] 4] *Jgfisi2 4?lt 1 

ftfetr'T. pM<6»«h*-://f£, KJ15 0^->^h 
D— A<7)Z>K-^A 1 o.05Gao.95NtK/P5 0^-> 

h D-AC7> f* — zfG a NSr32JL(rfl|Jl-r-5> C £ 
iZ£Q±#.<Dmmrf2 0 0 0t>^hD-Al:/5:5J; 
5IC^fiEL£:fiW3:. StKMl ifBjaiiCLTLEDlS!^ 
*fettL&. Croj;-5fcLTt^SLfe*ifi^J2 4C0LE 

[0130] [*ifi^J 2 5] *JS0iJ 2 5 TJtt. ^SS«SJ 1 
trfet^T. p^^^-y KM<7?pS!T*iEtlJft«^l X 1 0 
M /cmJ. pla>^i7 H@©p^T*e^liS^«: 1 x 

1 Oi9/cm3<«:L, ^plffllS H-y@©«feig 
*jWftt»«»* 1X10 iVcmJ*itLfcMll 
*lfi«14:BI*k:LTLED*^*ft!«Lfc. CCOJ;p 
fCLTf^£!LfclWfiCSJ2 5 03LED^Tt±. 1 <h 

[0131] &MM2 6] *5fi0iJ2 6Tlt *SS^J 1 
fC*5<,>T. pl^7yh'i C^lplJ^) 8$r, Mg£ 
5X1 Oi9/cm3K-yL/t3 00t>^hD-A 
roi?$WGaNT^J6£L, p M&mm. K-7i*. KM 

2 0 0 0^->^7. hD— ACOT>K — 7*GaN$ffl^T 
»«Lfc£4ntt. *660«1 tiSl^tCLTLEDm^Sf^ 
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SSILfc. d©i O (C L/Tf^SibfcmS0SJ 2 6 CDL E 

[0132] csygesj 2 7 ] gfessey 2 7 -eta. nmm i 

(C43^T. pS^^y PJf ($lpll) 8£, Mg$ 
5X1 0'Vcm3h*-yL^:3 0 0*>^1^D-A 
OTJ?c?C9G a NT^fiEL-, p Sfijga K-^Ji*. 019 
2 0 0 0^->^X ho— &<DT> K-^A 1 o.osGa 

2 7 ©LEDSfH HMCT 1 iZitmoxm^tthtHfP 
[0133] [*Jg0iJ 2 8 ] HJgflBJ 2 8 T«> ^Jg^J 9 

5K»l«Ufc£iWtt. HSSC«J9<i:ra«l(CUTLED5!l^ 

(»ttI7) 7> h*-:/GaN«fcDfc-5WS£JB£2 5 0 

OtCLt, TMG, TM I , T y^—T&m^T > b' 
-yino.3Gao.7N,tt3)S:5#FI*3 0t>y7 i h 20 

#f - • • • +m.w.<nmxmm.m*&m. #fi*s 

(plftfiaK-yi9) TMG, TMA, 7>^—7 
£ffl<^, T>\ t —-/<DA lo.05Gao. 9 sNJ:0^:-5p^ 

i&mm b-?m 9*2000 b a—AtDmrnx- 

rf&^mftV>mSHZ. 2X l Ol8/cm3T&&. CCD 
<£5»CLTfeSiL£:!y60iJ2 8CLED9im |£6g«SJ 30 

[0 13 4] imMM2 9] £1609 2 9TIJ. *^J2 

iS^J2 8 tlWI^tCLTL ED^f^KLfc. 

(SttJ17) 7>b'—ZfGaN£K)te2 > mmm$:2 5 0 
^•>^X hn— A©flt»-CJ««;£-fr. ttl>Tift«8 0 
0"CfCLT. TMG, TM I . 7> ; E—7^m^7>b 
— Zfl n 0 .35Gao.65NJ:D&-5#FJi£3 0^>^X 

+ #F- • • • +BK0JHTWSJI&7JI. #FJf £6 40 
Jl. 3£StC«jgl,T, |»Rffl 9 3 0*>yx ho-A 
ro^fifi^#F«ii<i;f3^SfiH4®7*JsES$-ti-S„ J£A 
±<£>J: o IC LTf£83£*l£:*iS0iJ 2 9 <D L E D^«, 

*iS0ij 2 8 & n*©£»fc*m#tte* LTir»fc. 
[0135] [*ig^j 3 o ] m&m 3 o x\t. isjs^j 2 

8IC*3t,>T. J§t3iJf 7£&<£ e fc5(C^jSLfcW*m. H 
Jg«»J2 8<fc|pieiJCbTLED^*^ffilbfe. 
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(Si4Ji7) 7>K-7'GaNJ:f3 7S:^»g^*2 0 0 
^->^X bu— ACDgi/pT'J5£S;*-ti-. ^^TtSS*8 0 
0t«CLT. TMG. TM I , 7 y^E-T Zm^T > b 
-7l no.4Ga 0 .6NJ;9;ft5#FJf £3 0*>ifX b 

d— a commxm^ ^-ts-s. -ebTfgii+#F+igi£+ 

#F - • • • +^H<Z>JlS-ejg!g^£5g. #FJS£4 
if, 3S5tC«JILT, ^®U?1 1 2 0*>^X hD-A 

[0 13 6] 

totiKt^mi&mtm^m&ftytm:? soars c <t*« 

-5. 

[iasD©(sm^iftBj] 

[0 2] -eoMKBPtt-r 

[0 3] pfififtlK- 7'H©^FiW!|&iSSfC»-r-55F 
i%®*8»JE (1 0 0®W>7')V<D¥-*%) ^^tif^y 
X$>Z. 



1 • • 


't7 7<7Sfi 


2 • ■ 


■ A'7 7 7i 


3 • • 


• 7>K-^GaNl 


4 • • 


• n^n>^ hfg 


5 • • 


• nSSlMH 


5 a • 


• • 7>h-^(DTi 


5 b • 




5 c • 


• • 7>K-yco±@ 


6 • • 




7 • • 




8 • • 


• ^tSS K— p 5 y Kg 


9 • • 




1 0 • 




1 1 • 


• • pii 


1 2 • 
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